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Quantum Computing May
Seem

Too Far Out, But Don't Count

on It

April 25, 2005; Page B1

Science, including the science of building
computers, often works in three phases. First, a
scientist has an idea that other scientists regard
as more science fiction than science. A few
years later, a few other scientists begin to
realize that the idea isn't so improbable after all.
And a few years after that, the idea starts to be
taught to undergraduates as though it is old hat.

That's what's happening with quantum
computing, a radical redesign of computers that
could result in unimaginably fast machines. A
generation ago, a few physicists had the
brainstorm that such machines might be
possible -- even though Albert Einstein himself
regarded it all as nonsense. Now, at the
University of California, Berkeley, you have
C191: Quantum Information Science and
Technology, a senior-level class that's a
co-production of the school's physics, chemistry
and computer-science departments.

Twice a week, two dozen undergraduates -- all
male, by the way -- shuffle in to a Wheeler Hall
classroom, turn off their cellphones and slump
into their seats. Most of them, like Marty
Greenia, a computer-science major, are there
because quantum computing, while hardly yet
practical, is getting too interesting to ignore.

For an outsider, the class is a good way to track
the methodical process by which a science
frontier gets tamed.

A regular computer makes use of bits, or pieces
of information that are either ones or zeros.
Quantum computing also has bits, called qubits,
and these bits can also be either ones or zeros.
But because of one of the Fun Facts from
quantum mechanics -- the study of very small

Article Search

Advanced Search

Quotes & Research

Enter Symbol

Online Journal Subscribers LOG IN

B2 EmaIL (& FRINT

Start a FREE
trial of the
Online Journal

——

Subscribe to
The Print Journal

Free US Quotes:
(@ Symbol
() Name

I ]
Get FREE E-Mail by topic
Check Out our Mobile & Wireless Services

DIGEST OF EARNINGS

Details of the latest corporate
earnings reported for FREE.

k RECENT COLUMNS

April 18
* TV, Web Merger May Hit Cable Firms Early

April 11
* The Angels Are Back With a Trade Group

April 4
« Strategy? Get on Right Side of History

MORE

SEARCH PAST COLUMNS
Search for these words:

I k

Display all columns

advertisement

4/27/2005 3:01 PM



WSJ.com - Portals

2 of 4

MarketWatch

The
Technical
Indicator

Learn about
five stocks
poised to
move each
trading day

Advertiser Links

Featured Archive

CIGNA presents
"The Benefits of Caring"
An archive of health-care

articles

Click Here ...

Investor Resource
Center

FedEx Presents: "Small
Business Center"

Questions for the
Future: Issues that will
Shape Our Future

Get IBM's On Demand
Business e-newsletter

30 free trades at
Ameritrade.

Accenture Presents:
"High Performance"

Financial HP
Workstations at PC

http://online.wsj.com/article_email/0,,SB111437977771115415-IRje4N...

things that provides the foundation for quantum
computing -- qubits can also, while you are not Get turned on to wirele:

looking at them, be every possible number laptops with technology

between one and zero, and be all of those that enables great batte
numbers at once. Certain known probabilities Look for Intel® Centrino™ mobile te

help predict how the qubits will act. built in. * Find out more at

There is another quantum mechanical Fun Fact itel.com/umwire

that is important for quantum computing: that

two or more qubits can be linked together, so

that something that affects one of them affects

all the others, too. intel

In a quantum computer, then, you line up a row

of qubits, set them off, and then allow the

probabilities of each of them to interact with the ABOUT LEE GOMES

TN Lee Gomes, who writes the Portals |

probabilities of the others. You_Iet that happen the Portals Exchange on Friday, ha

as long as your program needs it to, and then topics, technical and otherwise, for ~
since 1996. He is a graduate of the |

you look and QEt your answer. the Columbia University Graduate S
lives in San Francisco. He can be re

Researchers have already demonstrated that a lee.gomes@wsj.com. His Boomtow
. Exchange columns are available he

quantum computer could decrypt in a few

seconds an encoded message that it would take

a regular computer billions of centuries to RELATED INDUSTRIES

crack. It would need, though, thousands of « Computer Hardware

qubits to do so, and so far, no quantum

computer has been built with more than a

handful.

As the students in C191 are learning, scientists all over the world are racing tc
of just about anything they can think of: atoms, electrons, photons and more.

Last Tuesday's class lecture was about one of those approaches. Michael Cror
physicist and co-instructor, introduced Thomas Schenkel, a physicist at the ne
Berkeley Lab who is working with our old friend silicon.

Prof. Schenkel's plan is to make a qubit out of a specially prepared phosphoru
placed ever so precisely on an extremely pure silicon wafer. Those atoms hav
either up or down, which corresponds to the one or zero needed to do comput

Prof. Schenkel has to use a specially constructed machine the size of a bedroc
phosphorous atom. (A cruel irony of this sort of physics research is that the sr
want to work with, the bigger the apparatus you need to use.) He reports succ
or two atoms successfully parked.

But as for the next steps -- being able to talk to the phosphorous qubit, or get .
or link it up with many other qubits -- well, all that is down the road, as it isw
guantum computing researcher.

Prof. Schenkel said he chose to work with silicon because it is well known fol
spin of the phosphorus atom long enough to do something useful. How sweet
notes, if the next generation of computers were made of the same materials as

The professor began his presentation with an homage to Gordon Moore, the Ii
who, 40 years ago this month, formulated his famous law about computer chi
capacity every year or so. Most quantum researchers believe that their approa
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Prices to keep that progress going for another 40 years.

Mr. Moore, interestingly enough, disagrees. In a recent interview, he said he didn't think
guantum computers would ever be built because the physics involved is just too hard.

Berkeley students, though, should pay Mr. Moore no heed. Surely some jolly and distinguished
veteran of the vacuum-tube industry once told young engineers to calm down, because the
newfangled "“transistors"” they were starting to get excited about would not, could not, ever
amount to much.

- Send your comments to lee.gomes@wsj.com, and check back on Friday for some selected
letters at WSJ.com/Portals.
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